One new oxygenated cembranoid diterpene, named sarcophytol W (1), along with six known analogues (2-7) were isolated from a soft coral Sarcophyton sp. collected from the South China Sea. Their structures were elucidated by spectroscopic analyses and by comparison with previously reported data. The absolute configuration of 1 was assigned on the basis of the absolute configuration of the related congener 2, which was determined by application of the modified Mosher's method. All the compounds were evaluated for their antibacterial and antifouling activities.
Diterpenoids from marine organisms possess a wide array of unusual structures. Among them, cembrane diterpenoids with the 14-carbon cyclic nucleus have been frequently found in soft corals [1] . These cembrane diterpenoids possess various biological activities such as ichthyotoxic [2] , antifouling [3] , antitumor [4] , neuroprotective [5] , antiinflammatory [6] and cytotoxic activities [7] .
Recently, in the course of our investigation of new bioactive substances from soft corals collected from the South China Sea [8] [9] [10] [11] [12] [13] , a soft coral Sarcophyton sp. attracted our attention because the EtOAc portion showed lethal activity toward brine shrimps, Artemia salina. Chemical investigation of the active extract led to the isolation of seven cembrene diterpenoids, named sarcophytol W (1), (2E,7E)-4,1l-dihydroxy-1,12-oxidocembra-2,7-dien (2) [14] , (-)-marasol (3) [15] , (+)-11,12-epoxy-11,12-dihydrocembrene-C (4) [16] , (+)-11,12-epoxysarcophytol A (5) [17] , sarcophytol B (6) [18] , and sarcolactone A (7) [3] . Their structures were elucidated by NMR spectroscopic methods and comparison with previously reported data in the literature. Among these isolated compounds, 1 is a new cembrane diterpenoid possessing 3,14-epoxy and 11,12-epoxy groups (Figure 1 ). Sarcophytol W (1) was obtained as a colorless oil. Its molecular formula was determined as C 20 H 32 O 3 on the basis of positive HRESIMS (m/z 321.2422 [M + H] + ; calc. 321.2430), with five degrees of unsaturation, demonstrating the presence of an additional oxygen with respect to (-)-marasol (3) [15] . Careful comparison of the 1 H and 13 C NMR data of 1 with those of 3 showed a close structural relationship between them. The main differences were the presence of the typical signals for a trisubstituted epoxy functionality (δ H 2.57, 1H, dd, J = 2.4, 6.6 Hz; δ C 66.6, CH and 60.8, C) in 1，instead of a double bond (δ H 5.11, 1H, br d, J = 9.2 Hz, H-11; δ C 131.2, CH, C-11 and 129.8, C, C-12) in 3, suggesting 1 is an 11,12-epoxy derivative of 3. Analysis of 2D NMR experiments and in particular of HMBC correlations from H 3 -20 to C-11, C-12, and C-13, and 1 H-1 H COSY correlations ( Figure 1 ) confirmed the proposed structure and allowed us to assign all carbon and proton resonances ( Table 1 ). molecule ( Figure 2 ). Thus, the relative configurations of all asymmetric carbons of 2 were assigned as β-faces of H 3 -18, H-11, H 3 -20 and the isopropyl group. The absolute configuration of 2 was established by the modified Mosher's method [19] . Treatment of 2 with (R)-(+)-α-and (S)-(-)-α-methoxy-α-(trifluoromethyl)phenylacetyl chloride (MTPA-Cl) gave the corresponding (S)-and (R)-MTPA esters, 2s and 2r, respectively. The 1 H NMR signals of the two MTPA esters were assigned on the basis of their 1 H-1 H COSY spectra. The Δδ H(S-R) values were then calculated ( Figure 3 ). Following the literature [19] , the results indicated that the absolute configuration of C-11 was S. Therefore, the absolute configuration of 2 was assigned as 1S,4S,11S,12S. Correspondingly, the absolute configuration of 1 could also be inferred according to a shared biogenesis as 3S,4S,11S,12S,14R. Compound 1 was thus identified as (1Z,3S,4S,7E,11S,12S,14R)-3,14-epoxy-11,12-epoxy-4-hydroxycembra-1,7-diene.
In this study, six known cembraniod diterpenoids (2-7) were isolated from the Sarcophyton sp.; these had been obtained from soft corals of the family Alcyoniidae in previous reports [16, 18, 20] . Interestingly, (-)-marasol (3) was isolated from S. infundibuliforme and S. glaucum [13, 20] , whereas the enantiomer of 3, (+)-marasol, was found in the gorgonian Plexaura flexuosa of the Plexauridae family [21] . More interestingly, their biosynthetic precursor, sarcophytol A, was found explicitly in both families. These results could partly support the conclusion that the families Alcyoniidae and Plexauridae are closely related taxonomically, which was inferred from our previous chemical investigations [13] .
The antibacterial activity of 1-7 was evaluated against a panel of pathogenic bacteria in vitro. Compound 6 showed antibacterial activity against Bacillus cereus, Staphylococcus albus and Vibrio parahaemolyticus with MIC values of 3.13, 1.56, and 0.50 μM, respectively. The antifouling activity of all the isolated compounds was also evaluated, but only 3 exhibited an antifouling effect on larval settlement of the barnacle Balanus amphitrite at a concentration of 10.0 μg/mL.
In conclusion, seven oxygenated cembranoid diterpenes (1-7) were obtained from the soft coral Sarcophyton sp., of which 1 is a new compound possessing 3,14-epoxy and 11,12-epoxy groups. The absolute configuration of 1 was assigned on the basis of the absolute configuration of the related congener 2, which was determined by application of the modified Mosher's method. In addition, the results reflected part of the chemotaxonomic significance among Alcyoniidae and Plexauridae.
Experimental
General: Optical rotations were measured on a JASCO P-1020 digital polarimeter at room temperature. UV spectra were recorded on an UV-2501PC spectrophotometer, and IR spectra on a Nicolet Nexus 470 spectrometer. 1 H and 13 C NMR spectra were obtained using a JEOL Eclips-600 (600 and 150 MHz) spectrometer. ESI-MS and HR-ESI-MS were recorded on a Q-TOF Ultima Global GAA076 LC mass spectrometer. HPLC separation was performed with a Waters 1525 semi-preparative HPLC system coupled with a Waters 2996 photodiode array detector. A Kromasil C 18 
Preparation of the (S)-and (R)-MTPA ester derivatives of 2:
To a stirred solution of 2 (1.5 mg) in pyridine (500 μL) was added 4-(dimethylamino)pyridine (2 mg) and (R)-(+)-α-methoxy-α-(trifluoromethyl)phenylacetyl chloride (MTPA-Cl, 10 μL). The mixture was stirred at room temperature for 12 h. The reaction mixture was then passed through a disposable pipet packed with silica gel and eluted with light petroleum and EtOAc (3:1) to give the (R)-Mosher ester 2s. Treatment of 2 (1.5 mg) with (S)-MTPA-Cl (10 μL) as described above yielded the corresponding (R)-Mosher ester 2r. 
2-(S)-MTPA ester (2s)

